Molecular cloning of proteinase-encoding genes from cancer cells by zymogen assay and direct sequencing.
A method that permits the in vitro cloning and identification of proteolytic enzyme genes from cDNA expression libraries is described. The method can detect positive proteinase genes within 30 min following the transfer of plaques to nitrocellulose membrane filters. The method is based on the functional expression of fusion lac Z-proteinase protein in lambda gt11 infected Y1090 bacteria and does not require prior knowledge of either the sequence of the cDNA insert or a monoclonal antibody to its encoded antigen. This strategy when coupled with polymerase chain reaction of the cDNA insert using lac Z primer sequences that are flanking the EcoR1 cloning site in gt11 phage permits direct sequencing of the amplified DNA. With this method we have isolated 10 genes expressing protease activity in the human small-cell carcinoma of the lung. The same procedure could be applied to isolate unknown proteinases from cDNA libraries of virtually any eukaryotic cell.